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Power Delivery (PD) Vendor-Defined Message (VDM) with Sensor Data

Abstract: An external device can communicate sensor data to a host operating in a lowpower standby mode of operation via a power delivery vendor-defined message of a
Type-C USB interface.
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This disclosure relates to the field of data transmission via USB-C interface.
A technique is disclosed that enables two or more USB Type‐C devices to exchange
sensor information using a power delivery (PD) vendor-defined message (VDM) with
sensor data
Both a personal computer (PC) and accessories may have sensors. Sensor data can be
a traditional sensor such as an accelerator, a gyroscope, a manometer, among many
others. Additionally, sensor data can be inferencing data from the sensor that’s processed
in a sensor compute unit or through machine learning/artificial intelligent (AI).
Sharing the sensor data between the PC and the accessories typically requires additional
hardware and software. Sensor data is sent from the accessory device to the host
computer using the USB data path, then through the USB controller and into the general
compute module of the host. However, this approach has a significant disadvantage in
that it requires the general compute module and the USB module of the host to remain in
operational mode. This results in high power consumption. Sensor data can't be
transferred in the low-power state mode such as standby (S0ix). And sensor data, once
received by the host, may require additional software and/or a driver to move the sensor
data to the sensor compute module.
According to the present disclosure, and as understood with reference to the Figure,
sensor data can be transferred via the power delivery (PD) mechanism 15, 45 of a Type-C
USB interfaces using a vendor-defined message (VDM).
Type-C USB devices 10 use VDMs to communicate the power PD contract, DP ALT
mode, and customized ALT mode between a host 40 and a device 10. The disclosed
technique sends sensor data from the device 10 to the host 40 through the PD mechanism
15, 45. A VDM carries the sensor data 20 from the device 10 to the host 40. The PD
mechanism 45 on the host 40 is directly connected to the sensor compute module 50. For
sensors on the host, the sensor data 60 is directly sent to the sensor compute module 50.
The sensor data 30, 60 from both the host 40 and the device 10 can be further processed
by the sensor compute module 50.
The direct connection of the host's PD mechanism 45 to the sensor compute module 50
allows the device 10 to send sensor/inference data 15 to the host over Type-C USB via
PD and VDM The host's sensor also sends data 60 to the sensor compute module 50 via
a direct connection. Thus, the sensor compute module 50 can receive sensor data 20, 60
from both the host 40 and the device 10, while the system is in the low power state.
Logic can be specified for when to wake up the host 40 in response to sensor data 20, 60
that is received in the low power state. For example, consider a case where the sensors in
both the host 40 and the device 10 are human presence detectors. The logic can specify
to wake up the host 40 when the sensor in the device 10 detects human presence, when
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the sensor in the host 40 detects human presence, or only when the sensors in both the
device 10 and the host 40 detect human presence.
The disclosed technique advantageously provides a direct method to pass sensor data
between devices and host that is more power efficient. It allows each host and/or device
to take sensor/AI information from each other and then enable customized features.
Disclosed by Peter Zhang, Roger D. Benson, and Sean Lin, HP Inc.

Published by Technical Disclosure Commons, 2022

4

Defensive Publications Series, Art. 4903 [2022]

https://www.tdcommons.org/dpubs_series/4903

5

